Triage is the key for success in management of large numbers of injured and limited resources, and without preparedness of nurses to would seem an impossible task. This study has been conducted with the aim of determining the effect of training through the method of simulation on the knowledge and performance of nursing students in carrying out the pre-hospital triage.
Introduction
ccidents and medical emergencies are important issues in the health system [1] . Some of these accidents are caused due to natural elements while some other events pertaining to accidents and medical emergencies, such as war, are man-made [2] . In 2012, the Asian continent was at the forefront of natural disasters and accounted for 86.3% of all the victims of such disasters [3] . In the meantime, the situation in Iran seems more sensitive because 77% of Iran's cities are located on the path of earthquake faults and 35% are subject to clogged flood drains, storms and coastal waves [4] . In the absence of pre-planned mechanisms and management, disasters can result in vast human and financial losses. One of the important measures for crisis management is to evaluate all the victims of an accident in order to provide treatment and evacuate them to hospitals and examine their priority for distribution of the facilities [5] . The key to success in such conditions is triage [6] .
Triage is derived from the Latin word 'Trier,' which means prioritization in providing care to patients who need treatment services when there is a shortage of facilities needed to provide concurrent services to all patients [7] . The goal of triage is to provide maximum emergency services under minimum facilities and in minimum time [8] . Over the past decades, numerous studies have shown that a triage suitable for injured patients has reduced mortality and improved resource utilization [9] . Various systems and approaches have been formed regarding the triage. One of these widely accepted and utilized systems is the Simple Triage And Rapid Transport (START) system [10] .
Nurses, as the largest and most important healthcare group, are the first line of responders to the injured, particularly for carrying out the triage on the injured [11] . The triage nurse determines the clinical care priority of patients. Due to the important role and dynamics of the triage activities, the best and the most well-trained people should be selected for this task [12] .
Clearly, with the advancement in science and technology, the only effective way to strengthen the nurses for preventing complications of accidents and disasters is to help them acquire knowledge and apply it in practice [13] . Unfortunately, studies conducted in Iran and the world have shown a lack of preparedness in nurses for carrying out the triage in the case of accidents and medical emergencies [14, 15] . In Iran, nurses do not receive comprehensive training for the triage system during their academic studies. Moreover, triage training in emergency wards is limited to a two-hour session [7] . Various studies have evaluated the level of knowledge and information of the nurses and nursing students regarding triage and have reported poor and less than average knowledge level [16] [17] [18] [19] [20] . The results of the study by Tabatabai indicated that the median score of knowledge of nursing students was 9±2.7, which indicates the low knowledge of the students about triage [18] . Similarly, in the research by Malekshahi, the nurses' knowledge about triage was reported to be average [21] . For this reason, most educational centers are seeking to develop educational methods that can extend and raise the clinical decision-making capacities and the sustainable learning of nurses and nursing students [2] . One of these educational methods is training through simulation that attempts to display some of the physical or abstract systemic behavioral aspects by means of the behavior of another system. The main purpose of application of simulation in health care is to prepare the nursing students to deal with clinical situations [22] .
Considering the importance of the issue and the existing gap in knowledge and theory with the performance, and the necessity of proper and correct conduct of triage and considering that the roads of the city of Qom during many times of the year due to various occasions are among the busiest roads in the country with regard to automobile traffic and on the other hand as a province adjoining the capital of the country, the preparedness of medical treatment personnel for quicker and more efficient management and organization to attend to and care for the victims of accidents, is inevitable. Accordingly, the present study was designed to determine the effect of training through the simulation method (based on a scenario designed on the scene of a collective accident) on the level of knowledge and manner of performance of nursing students of Qom University of Medical Sciences. It is believed that the results of this educational method can identify the shortcomings and obstacles and reduce the existing problems in crisis management and triage when collective accidents occur by better planning.
Materials and Methods
This research is a semi experimental study, and the target community includes 70 nursing students studying in the junior and senior years of the School of Nursing and Midwifery of the Qom University of Medical Sciences. The researcher examined the level of knowledge and manner of performance in the triage of the injured resulting from a collective accident based on the simulation of the scene of accident. The level of effectiveness of the training sessions on the knowledge and performance of the students was then evaluated. The data of the study were obtained through a two-part questionnaire that included demographic information and evaluation of knowledge and also by carrying out a practical test on mockup models.
First, the administrative stages that included obtaining an introduction letter from the Deputy Dean for Research of the Qom University of Medical Sciences and presenting it to the School of Nursing and Midwifery were completed. Then the researcher obtained the necessary permission for the study. From the junior and senior student classes, two classes were selected at random. Then 70 students of these two classes were extracted for the study based on the random number table and the inclusion criteria. The potential samples were then explained the details of the study (manner of execution, purpose of the study, time of the study, benefits of the study, confidentiality of information and expression of ethical points). In addition, a specific time was given for asking questions and reading the informed consent form.
In the beginning and before the intervention, the level of scientific knowledge was measured by the knowledge questionnaire and the correct performance level by the designed mockup models. After training, the students were again tested for knowledge and performance. The researcher-made tools consisted of knowledge questionnaire that included 10 questions of four options each (maximum 10 points). The content of the questions was taken from the materials presented and discussed in the related class (the said questionnaire had been extracted by relevant professors from sources related to the subject of training). The reliability of the questionnaire was obtained to be equal to 0.87 based on Cronbach's Alpha coefficient. The content's validity was examined by the professors of the Qom University of Medical Sciences and the experts from the Qom Center for Accidents Management and Medical Emergencies. After undergoing some modifications, the questionnaire was approved.
The correct performance of triage was examined by using 10 mockup models designed for the study. Based on the injury inflicted and the level of damage, they were written on different limbs of the mockup model and the student was required to carry out the accident scene triage based on the START criteria. START is one of the most common triage methods performed at the scene of disasters and involves simple triage and rapid treatment. In this method, the four colors of red, yellow, green, and black are used to highlight the priorities of urgent, delayed, outpatient and death, respectively. In the first stage, the ability of the injured person to walk is evaluated.
A patient with the ability to walk is placed in the third priority specified by the color green and does not need emergency treatment and will be examined again in the secondary triage. In case the injured person is unable to walk, his respiratory status is examined. In case his breathing count is less than 30 times per minute, capillary return and following the instructions are examined and in case any of them were abnormal the victim would receive the red card, otherwise the yellow card would be assigned to that victim and that will be considered second priority. The black card is assigned to the patient who in the initial examination was not breathing and did not resume spontaneous breathing on changing his/her position and maneuvering the patient's air way. In this method, the time to examine each victim is 30 seconds, and it involves only two steps of opening the patient's air way and controlling the bleeding.
Performing the practical test was in this way that in a specific location that simulations has been done based on an accident scene, ten mockup models on which the vital status and the type of injury were written on the injured organ or limb, in ten specific spots that consisted of prefabricated obstacles such as automobile, gutter, items separated from the automobile and personal effects of the automobile's occupants, a layout was placed and then five minutes of time, that is 30 seconds per victim, was given to the students [23] to place the triage card bearing the correct color on each mockup model, and in the end as for each correct case one point was given as score to the student. The total score in this section was 10 points, and no score was given to the error cases.
Based on the academic curriculum of the school of nursing, a training workshop was conducted for the students in two sessions of two hours each and based on the START triage. Course discussion was based on the curriculum of emergency nursing in crisis and unforeseen incidents in which the students, while learning the principles and concepts of nursing in emergencies, by benefitting from creative thinking skills, proper communication and the problem-solving process, they became familiar in practice with the triage process in the pre-hospital environment. The outline of the subject materials included nursing principles in emergencies and disasters, providing solutions and nursing interventions based on nursing diagnosis in pre-hospital emergencies, familiarity with triage, defining the triage and its types, the role of nurse in the patients triage, examining and identifying the patients in emergency situation, and providing pre-hospital care based on decision-making priority process in the pre-hospital emergency [18, 24, 25] . To describe the data, the frequency tables were used, and the median index and standard deviations were used to describe the quantitative data. Percentages were used to describe the qualitative data. For analyzing the data, the paired t-test and independent t-test were used.
Results
In this study, 70 students in the third and fourth year of studies at the School of Nursing participated among whom 30 students were females and 40 students were males. The median and standard deviation of the students' knowledge before the test was 4.06±1.94, and this level was 7.40±1.35 after the training. The median and standard deviation of the practical test of the students before training was 4.90±1.6, and this level was 8.30±1.5 after the training. The comparison of the level of knowledge and the practical test of the students before and after the training showed that the difference is significant. The median and standard deviation of the students' practical test before the training was 2.97±0.81 and after the training was 3.2±0.98, indicating that the difference is not significant ( Table 1) .
The median and the standard deviation of the female students' knowledge before the training was 3.86±1.60, and this level in the male students was 4.19±1.42. Also, the median and the standard deviation of the female students after training was 7.45±1.22, and this level in the male students was 7.34±1.45. Therefore, the comparison of the level of knowledge of female and male students before and after training showed that the difference is not significant ( Table 2 ).
The median and the standard deviation of the practical test of female students before training was 5.32±1.64, and this level in the male students was 4.59±1.50. Also, the median and the standard deviation of the practical test of female students after training was 8.05±1.86, and this level in the male students was 8.44±1.32. The comparison of the level of practical test of the female and male students before and after training showed that the difference is not significant ( Table 2 ).
Discussion
The results of statistical analysis showed that the level of knowledge and performance of the students in triage before the training was weak. However, this level after the training stood at a good level, and the difference between the median of knowledge and performance in the triage was also significant (Table 1) . This is an indicator of the effective and positive role of training in this test. The study by Farahi and colleagues showed that the median score of preparedness and accuracy in performing the triage before and after training have a significant difference with each other. In addition, this median number has significantly increased after the training [1] . In a similar study, Fuberg showed that training through simulation method can significantly increase the learning and performance of nurses in triage [26] . Chen showed that using tabletop exercise of START triage improves the ability to carry out the triage and reduces the mistakes in identifying prioritization of the injured [27] . The results of these studies with regard to the type of training (i.e., simulation method) and the derived results are consistent with the present study and confirm it.
On examining the median and the standard deviation of the time for practical test conducted on the students before and after the training, it became clear that there is a slight increase in the median score after the training. However, this increase in the median time for practical test is not statistically significant (Table 2 ). It is likely that this increase in time was due to the greater amount of attention the students paid for conducting a more correct and accurate performance of this test.
It was found that the difference in the median of the level of knowledge and the practical test of the female and male students before and after the training is not significant. The female and male students are on the same level with regard to knowledge and performance in the test of triage, and gender difference has no effect on creating difference and impact on the level of knowledge and performance of the students. These results indicate that the level of students' knowledge, the manner of their performance in practice, and the time needed for conducting triage on patients are not related to the gender of the students. The results obtained by students in the triage tests do not have any relation with their gender. Also, due to the direct connection between the level of knowledge of the students after the training and the practical test after the training, it can be said that the level of knowledge of the students has affected their practical work. In their study, Haghdoust and colleagues showed that the median performance of nursing students in carrying out the triage and also their knowledge have increased after the training.
This indicates the positive effect of training and the need for implementing coherent and planned trainings in this field [12] . In their research, Sarykaya and colleagues also reached the conclusion that the decisions by the emergency ward doctors and clinical paramedics in the pre-training stage had low consistency while after training, these decisions showed relative improvement in consistency. In other words, the median consistency recorded by emergency ward doctors and clinical paramedics if the symptoms are diagnosed from the low amount at the pre-training stage becomes moderate in the post-training stage [28] .
The research conducted by Moadab and Bahrami showed that 86% of emergency units had not taken the triage training course and 98.2% of those units do not know their main responsibility because the required culture building in this regard has not taken place in the universities. Moreover, when accidents happen, the nurse takes on the role of an executive. Results also indicate that 68.8% of units under the study believed that a unified triage system has not been included in the health and treatment system, and multiplicity in performing the triage would weaken the personnel's efficiency [29] .
In order to achieve proper skills in the treatment personnel, especially in pre-hospital technicians present in the first stage of dealing with accidents and disasters, the theoretical aspects and basic knowledge related to triage should be sought, identified and perfected. This should be followed by the organization of coherent training courses by organizing practical maneuvers and simulation of the scene of accidents to enhance the skills and efficiency of the personnel.
Conclusion
The results of the study showed that training through simulation performed on the mockup model has been effective on the preparedness of nurses in performing the triage at the time of occurrence of accidents and disas-ters. This training has improved the nurses' preparedness in this regard. Therefore, it is recommended that considering the importance of triage at the time accidents and disasters and medical emergencies, training courses should be organized to increase the knowledge of the personnel that would lead to an increase in the quality of the manner by which the triage is performed in pre-hospital emergencies. It is, thus, recommended that for increasing the generalizability and the power of the study, similar studies should be carried out with a larger number of samples and with protracted follow-up.
